In recent years there has been increasing recognition of familial clustering of atherosclerotic abdominal aortic aneurysms. We report the occurrence of abdominal aneurysms in a pair of homozygous twins and discuss the related reports in the literature.
Case reports
Case 1: A 53-year-old man presented to an orthopaedic surgeon with a swelling behind the left knee which was identified as a popliteal aneurysm. He was referred for a vascular opinion, and ultrasound examination confirmed the presence of a 24 mm popliteal aneurysm. In addition, an asymptomatic 51 mm abdominal aortic aneurysm was demonstrated. He gave a past history of vitiligo and pernicious anaemia, and was smoking about 25 cigarettes a day.
The popliteal aneurysm was bypassed using reversed saphenous vein in December 1983, and the abdominal aneurysm was repaired electively a few months later, having increased in diameter on ultrasound to 65 rom.
At the time of surgery, the right common iliac artery was noted to be aneurysmal. The aneurysm had a macroscopically normal atherosclerotic appearance.
Case 2: A 54-year-old man, the homozygous twin of the above patient, presented in October 1984 with no symptoms except anxiety. He felt sure that as his twin had had an abdominal aneurysm he must have one also.
Examination revealed normal pulses and no evidence of an aneurysm. Like his brother he also had vitiligo, but although gastric parietal cell antibodies were strongly positive, haematological indices were normal. He had smoked less than 10 cigarettes a day as a young man, but had not smoked at all for 25 years. He was reassured, but no ultrasound was obtained.
When reviewed 10 months later he was still anxious and complained of vague abdominal and knee pain. No aneurysms were palpable, but ultrasound examination disclosed a 65 mm abdominal aortic aneurysm, but no popliteal aneurysms. Elective repair ofthe aneurysm was performed in September 1985. It was noted to have a normal atheromatous appearance.
Both patients had an uneventful postoperative course following repair of their abdominal aortic aneurysms and are both alive and well.
Since surgery fasting lipid profiles have been performed. These show that both twins had normal triglyceride levels, but raised total cholesterol concentration, although the low density lipoprotein fraction was normal ( Table 1) .
Discussion
Familial aortic aneurysms have been reported in association with Marfan's syndrome', Sack's syndrome", cystic medionecrosis 3 , and familial haemorrhagic telangiectasias, Clifton" was the first to report atheromatous abdominal aortic aneurysms affecting more than one family member. He described ruptured aneurysms in 3 brothers, 2 of whom survived. He reasoned that the probability of the chance occurrence of the condition in 3 siblings was of the order of 1 in 15 million, thereby raising the possibility of an unrecognized inherited factor.
The influence of lipid metabolism on arterial disease is well known, and at least one study has shown raised concentrations of triglyceride and cholesterol in a mixed group of patients with dilating arterial disease", Though the triglyceride levels in our patients were both normal, the concentrations of total cholesterol were both raised, but the low density lipoprotein (LDL) fractions were within the normal range. This would probably exclude the possibility of an inherited TypeIIa hyperlipidaemia in these twins.
A retrospective analysis by Norrgard? of 87 patients treated for abdominal aneurysms showed a positive family history of aneurysms in 18% of cases. In a subsequent study" he compared lipids and lipoproteins in patients with aneurysms, with and without a positive family history of aneurysms but found no difference between the 2 groups.
Tilson" reported a collected series of 50 families with 2 or more first order relatives affected with abdominal aneurysms. The series included 3 pairs of identical twins, 1 pair of which also had an affected mother. In these family studies Tilson noted a high preponderance of males over females with aneurysms, and on considering the aneurysm-prone Blotchy mouse (which has an X-chromosome mutation), queried the possibility of an X-linked gene being responsible for familial aneurysms. Examination of the pedigrees however indicated that apparent transmission from father to son was not unusual and the hypothesis was not sustained.
Another hypothesis suggests that familial aneurysms may be caused by a defect in copper metabolism. The Blotchy mouse has a defect of copper metabolism that includes reduced activity of the copper containing enzyme lysyl oxidase necessary for cross-linking elastin. Tilson has reported reduced copper levels in liver lO and skin!' in patients with aneurysms. This finding, however, has not been upheld by Senapati et al. 12 This case report brings to a total of 4 the reported incidence of abdominal aneurysms in identical twins. It raises the question of an inherited factor responsible for the formation of aneurysms, suggested also by the familial clustering which has been well established. The search for an inherited factor, if such factor there be, has been hitherto unsuccessful.
The aetiology of abdominal aortic aneurysms has often been attributed to atheroma. Unfortunately this does not explain why certain individuals develop occlusive disease and others develop dilating disease, and there is now considerable evidence that other factors are involved in the formation of abdominal aortic aneurysms. We present a family of aortic aneurysms with Type III collagen deficiency and discuss the pathogenesis of abdominal aortic aneurysms.
Case reports Case 1: Mr LF, aged 62 years, was admitted to Queen Mary's Hospital, Roehampton having sustained burns to his legs. He also gave a history of abdominal pain and a feeling of pulsating in his abdomen, and on examination was found to have an abdominal aortic aneurysm. In May 1986 he underwent aneurysmectomy and a 20 mm woven dacron straight tube graft. was inserted. He made an uneventful recovery.
Case 2: Mr DF, a 58-year-old brother of the previous patient, was referred to St James' Hospital, Balham because of the family history of aneurysm. He was asymptomatic and physical examination was unremarkable. Ultrasound scan revealed a 42 mm abdominal aortic aneurysm and elective repair was performed in October 1986. At operation the aneurysm extended down the right common iliac artery and a 24 x 12 mm verisoft woven dacron trouser graft was inserted. The patient made a good recovery apart from a left ilio-femoral venous thrombosis.
These two brothers are from a family of 18 siblings, 10 of whom reached adult life. The father died of a ruptured abdominal aortic aneurysm at the age of72 years and the mother died aged 76 years from a dissecting aneurysm. Four siblings died from myocardial infarction (aged 47 to 61 years).
The first report of familial clustering of abdominal aneurysms was by Clifton! in 1977 who reported 3 brothers, the only siblings of one family, all of whom underwent surgery for rupture of a previously asymptomatic abdominal aortic aneurysm. In 1984, Tilson 2 in Connecticut reported 16 families with clustering of abdominal aortic aneurysms, to which he has added further families making a total of 50 families'' with 140 affected individuals from across the United States.
Abdominal aortic aneurysms are more common in men, outnumbering women by approximately 8: l. The only experimental model of aneurysm formation is in the Blotchy mouse, the gene responsible being traceable to the X chromosome. It is not unreasonable to postulate a hereditary element to aneurysmal disease, carried on the X chromosome. In this family and those of Tilson, inheritance cannot always be explained by sex linkage and it appears that
